Introduction
Worldwide reports indicate that one in every four people suffer from a mental illness throughout their life, which accounts for ~15% of the global disease burden. 1, 2 It is also known that many mental disorders can start at an early age, some as early as in childhood. 2 According to Qatar's National Mental Health Strategy 2013-2018, the point prevalence of mental illnesses in Qatari nationals is ~20%, with females and young adults (aged 18-34 years) being the most affected. 3 In a study conducted in Qatar, it was reported that generalized anxiety disorders and major depression were the most prevalent among Qatari nationals. 4 Despite the fact that these disorders are frequently encountered, significant underutilization of mental health care services by patients who suffer from mental illness has been reported in the international literature, with nearly two-thirds never seeking attention from a trained or qualified health care professional. 1 Stigma has been defined as a "sign of disgrace or discredit, which sets a person apart from others". 5 Stigma in mental illness can be described as a cluster of negative attitudes and beliefs that motivate fear, reject, avoid, and discriminate against people who have mental illnesses. 5 Attitudes toward mental illness are also shaped by the individuals' mental health literacy; that is, the knowledge and beliefs about mental disorders which aid their recognition, management, or prevention. 6 Beliefs about mental illness are also shaped by knowing and interacting with someone living with mental illness, the media, and cultural stereotypes. [5] [6] [7] [8] As such, beliefs and attitudes about mental illness influence how people interact with those with a mental illness, as well as how they experience and express their own emotional problems and psychological distress and whether they disclose these symptoms and seek care. In mental illness, stigma is one of the main factors that inhibit people from seeking help. 9 Stigmatization occurs globally and is prevalent not only among the general public, but even among health care professionals. 10, 11 Although there are well-known manuals with validated criteria which are well known and used internationally for diagnosing mental illnesses (such as the Diagnostic and Statistical Manual for Mental Disorders 12 and the International Classification of Diseases), 13 treatment seeking is influenced by the individual's mental health literacy which is also culturally shaped, as the manifestations of any particular mental disorder may vary with the culture in which it presents.
14 For example, in Malaysia, belief of psychiatric patients in supernatural causes was associated with greater use of traditional healers and poorer compliance with medication. 15 Understanding the role of these influential factors is important in order to implement culturally appropriate strategies to manage mental disorders.
Qatar is a small country and its population comprises mostly non-Qatari expatriate workers of diverse ethnicity, predominantly from the Indian subcontinent and Arabs from various nationalities (mostly Egyptians, Syrians, Jordanians, Lebanese, Palestinians, Tunisians, and people from other Gulf countries). 16 Considering this demographic pattern, studies to explore differences in the knowledge, attitudes, and beliefs (KAB) about mental illness among residents in Qatar have been undertaken. [17] [18] [19] In one of these studies in the general population, authors found that Qataris had poorer knowledge and more negative attitudes toward mental illnesses and their treatment, compared to non-Qataris. 19 There are no current published studies examining the KAB toward mental illness among university students in Qatar. Considering that in Qatar, students in higher education comprise mostly young adults (the majority being females) in the age range of 18-34 years, 4 who are also the most vulnerable for mental illness, 3 it is important to examine if findings similar to those reported by the general population in Qatar are seen among university students. We hypothesized that university students in Qatar were better informed about mental illness than the general population and aimed at establishing if, within this population, there were any differences in KAB between Qataris and non-Qataris, females and males, and those attending science-based and non-science-based colleges.
Methods
A cross-sectional survey of students at Qatar University (QU) was carried out during the fall semester in 2015. The study was approved by the Institutional Review Board at QU (reference number: QU-IRB 501-E/15).
sample
All undergraduate and graduate students at QU were eligible for inclusion, provided they were able to understand English. Researchers visited all colleges at QU and explained the study and its objectives to prospective participants. Informed consent was obtained from each student before the survey was completed.
Questionnaire
An adapted version of a questionnaire used to survey beliefs and attitudes toward mental illness in a sample of the general population in Qatar was used. 19 Questions were changed considering the aims of this study and the student population that was being targeted. The final questionnaire consisted of four parts (Supplementary material): 1. Participants' demographic characteristics (such as age, nationality, marital/living/financial status, educational background, and some information about the students' parents). 2. Participants' beliefs associated with mental illness.
Questions in this section focused on the etiology of mental illness in addition to beliefs related to treatment. 
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Perspectives of QU students about mental illness 3. Participants' attitudes toward individuals with mental illness. Questions in this section focused on the students' willingness to interact with individuals with mental illness, in order to identify any stigmatizing behavior on their part. 4. Participants' help-seeking preferences when it comes to management of mental illness. Questions in this section focused on students' approaches to treatment for mental illness, including treatment preferences. The adapted version of the questionnaire was piloted on a sample of 20 randomly selected QU students from both genders in order to establish face validity, readability, clarity of questions, as well as time needed to complete the survey.
Data collection and analyses
A convenience (nonrandom sampling) approach was used. Researchers approached students from all genders, colleges, and nationalities at their respective colleges during the fall and spring semesters of the 2015-2016 academic year (November 2015-May 2016). An information sheet on the study was provided to the students, together with a consent form to give students more information about the study and its objectives. Consenting students were offered the choice for completing the questionnaire online (through SurveyMonkey ® accessible via an iPad ® computer) or were given paper-based questionnaires. Data from the paper-based questionnaires were later entered into SurveyMonkey by the researchers. Once data from all surveys were available, these were exported into SPSS ® (version 21) for analysis. Descriptive statistics were performed and reported as frequencies and percentages. The proportions (and percentages) were calculated based on valid responses, that is, nonmissing values and responses other than refusals. The latter were treated as missing and were not counted as part of the denominator for the corresponding proportion. "I don't know" answers were treated as valid responses when calculating the proportions of those endorsing stigmatizing statements with respect to beliefs and attitudes toward mental illness. Chi-square testing was performed to test for differences in the distribution of proportions of our primary outcomes (students' beliefs, attitudes, help-seeking and treatment preferences) between groups based on the following.
Nationality
Given the diversity in nationalities among non-Qatari students at QU (which for the most part include Egyptians, Syrians, Jordanians, Persians, Pakistanis, Sudanese, Indians, and Omanis, among others), these were grouped together in order to provide more robust results when analyzing differences in KAB among Qatari and non-Qatari students.
gender
Considering that the majority of students at QU comprise females, it was important to analyze differences in KAB among males and females.
college type
Assuming that students in science programs would be better informed about mental illness, QU colleges were classified as science-based (SB; colleges of medicine, engineering, pharmacy, and general sciences) and non-science-based (NSB; colleges of law, business, education, arts, and Islamic studies) to explore if any differences in KAB about mental illness exist among the students attending these two types of colleges.
Statements about beliefs were classified further to provide an indication of the students' level of awareness about mental health. Depending on the statement, a "yes" or "I don't know" answer was considered as reflecting poor awareness about mental illness in the part of the student (eg, the statement "do you think mental illness is due to possession by evil spirits?"); whereas for other statements, a "no" or "I don't know" answer would also be considered as being poorly aware about mental illness (eg, the statement "genetic inheritance can be the cause of mental illness"). Statements reflecting poor awareness were also considered to be potentially stigmatizing. A similar classification was used for the statements about attitudes toward people with mental illness. Depending on the statement, a "yes" or "I don't know" answer was considered as stigmatizing (eg, the statement "people with mental illness are dangerous"); whereas for other statements, a "no" or "I don't know" answer would also be considered as stigmatizing (eg, the statement "would you be willing to maintain friendship with someone with a mental illness?").
Multiple answers were allowed only for the section exploring students' help-seeking and treatment preferences. The level of significance for statistical tests was set a priori at P,0.05.
Results
A total of 282 students completed the survey. A summary of the characteristics of the study sample is presented in Table 1 . The majority of the student participants were females (59.3%), non-Qataris (64.3%), aged between 18 and 24 years (85.8%), single (92.5%), and living with their families (96.8%). The majority of participants were enrolled in SB programs (62.7%), most of them at the College of Engineering (28.0%). The majority (71.0%) of the students who completed the survey indicated that they did not have a history of mental illness or had ever been told they have a mental illness.
students' knowledge and beliefs associated with mental illness
The percent responses of the students' beliefs regarding mental illness are summarized in Table 2 . Students' beliefs 
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Perspectives of QU students about mental illness reflecting poor awareness of mental illness included: "mental illness is like any other illness" (57.6% of students responding "no" and "I don't know"), "mental illness is a punishment from God" (50.2% of students responding "yes" and "I don't know"), and "medications to treat mental illness can cause addiction" (84.4% of students responding "yes" and "I don't know"). Over a quarter of the students (26.6%) indicated that they believed mental illness cannot be treated.
students' attitudes toward mental illness Table 3 shows the percentage of students endorsing stigmatizing attitudes toward the mentally ill. The majority of students indicated believing that people with mental illness cannot have regular jobs (60.2% answering "no" or "I don't know"), that people with mental illness are dangerous (65.7% answering "yes" or "I don't know"), and that they would not marry someone with a mental illness (88.9% answering "no" or "I don't know"). Additionally, 33.6% indicated they would be ashamed to mention if someone in their families or themselves had a mental illness.
students' help-seeking and treatment preferences in relation to mental illness
As summarized in Table 4 , the vast majority of students (84.5%) indicated that they would ask help from family members and 81.7% would consult a psychiatrist. Close to half of the students would consider seeking help from a pharmacist (44.8%) and only about one-third (37.3%) from a nurse. With respect to mental health treatments, the majority of students preferred support from family and friends (83.6%). Individual counseling (68.6%) and medications (68.1%) were among the top preferred treatments. Less than a quarter of the students indicated that marriage could be a treatment for mental illness (20.5%). Only 35.9% of the students were aware of the services provided by the university's Student Counseling Center (SCC).
gender differences
As summarized in Tables 2-4 , significantly more male (64.2%) than female (52.4%) students believed that "mental illness is like any other illness" (P=0.01), that "chemical imbalances can result in mental illness" (male =34.0%, female =15.6%; P,0.01), that "mental illness can be treated" (male =28.4%, female =25.2%; P=0.03), and that "medications to treat mental illness can cause addiction" (male =88.1%, female =81.6%; P=0.03). Significantly more male than female students reported to be "willing to marry someone with a mental illness" (male =93.4%, 
Qatari versus non-Qatari differences
Significantly more Qatari (39.6%) than non-Qatari (26.5%) students believed that "mental illness is the result of possession of evil spirits" (P=0.02). Significantly more Qatari (17.8%) than non-Qatari (3.6%) students believed that "stress or traumatic events can result in mental illness" (P,0.01), and that "people with mental illness can have children" (Qatari =54.6%, non-Qatari =52.2%; P=0.04). No significant differences were found in help-seeking or treatment preferences for mental health problems between Qatari versus non-Qatari students.
Differences among students in sB versus NsB colleges
Significantly more students attending SB (44.1%) versus NSB (39.6%) colleges believed that "mental illness is like any other illness" (P=0.02), that "chemical imbalances in the brain can result in mental illness" (SB =83.3%, NSB =65.3%; P,0.01), and that "stress or traumatic events can result in mental illness" (SB =94.4%, NSB =86.5%; P=0.01). Significantly more students in NSB colleges indicated they perceive people with mental illness as dangerous (NSB =66.7%, SB =64.7%; P=0.03), but were also significantly more willing to maintain friendship with someone with mental illness (NSB =52.1%, SB =37.9%; P=0.01). Significantly more students in SB colleges reported they would seek help from a psychiatric doctor (SB =86.6%, NSB =73.5%; P,0.01), and significantly more students in NSB colleges reported they would seek help from a spiritual healer (NSB =65.2%, SB =59.5%; P,0.01).
Discussion
Although similar studies in the general population in Qatar have been published, [17] [18] [19] to the best of our knowledge, this is the first exploring KAB about mental illness among university students. In contrast to what was hypothesized, university students' stigmatizing beliefs were similar to those reported in the study by Bener and Ghuloum in the general population. 19 Even though university students may be considered to be well educated, several beliefs reflecting poor mental health literacy were highly prevalent, such as "medications to treat mental illness can cause addiction", "mental illness is not like any other illness", and "mental illness is a punishment from God". Similar views were reported by medical students and the general public in Oman, who rejected a genetic factor as the cause of mental illness and rather favored the role of spiritual factors. 20 These findings suggest that other factors, such as some cultural and religious teachings, possibly influence beliefs about the origins and nature of mental illness.
The sample of university students in our study also shared similar negative attitudes toward people with mental illness as those reported by the general population in Qatar. 19 Stigmatizing attitudes, such as that mentally ill individuals cannot hold regular jobs, or that they would not be willing to work with mentally ill individuals, were also highly prevalent in our study. In the Omani study, the majority of students also reported other negative attitudes such as that mentally ill individuals should not have children, get married, or maintain contact with the public. 20 Interestingly, more than half of QU students were comfortable with maintaining a friendship with someone who is mentally ill, an attitude that was reported by only less than a quarter of participants in the Qatar-based study in the general population. 19 It is possible that this positive attitude by students compared to the general population is related to age. Other authors have found that older people had more negative attitudes (specifically social distancing) toward the mentally ill than their younger counterparts. 21 Another important finding in our study was in relation to nationality differences in beliefs and attitudes toward people with mental illness. Qatari students in our study sample were less aware of the causes of mental illness and showed less favorable attitudes toward individuals with mental illness, compared to non-Qatari students. A possible explanation for these differences could be related to non-Qatari students having been exposed to other sociocultural environments, which may in turn contribute to an increased awareness about mental illness. Other authors with similar findings have also suggested that individuals who have lived or have had upbringing in other more "westernized" Arab societies may become more aware of mental illness and its treatments. 22 Our results suggests that ethnic backgrounds can influence people's knowledge and attitudes toward mental illness, and support existing literature that mental illness is a concept deeply tied to culture. 7, 19, 22 The majority of QU students prefer seeking the support from family and friends when facing psychological problems. Most students also held misconceptions regarding treatment, such as believing that medications to treat mental illness can cause addition, and mostly also appeared to underestimate the importance of seeking professional help for mental or psychological problems. Many studies in the Middle East have suggested that individuals may rather seek social support from family members or friends when faced with mental illness rather than seeking professional help. [22] [23] [24] [25] This helpseeking attitude has been attributed to the Arab culture and among individuals of Muslim faith, who have a strong family bond, and thus, involving non-family members in mental health issues, which implicates revealing familial or personal issues, is less acceptable than in western societies. 23, [26] [27] [28] Misconceptions (such as believing that medications used to treat mental illnesses are associated with addiction reported by 84.5% of students in our study) and lack of awareness (such as being unaware of the services provided by the university's Student Counseling Center) may be influencing students to rely more on friends and family for mental health support. These findings are consistent with those from another study conducted in the United Arab Emirates, in which most students were unaware of both individual and group counseling and psychological consultations provided on campus. 23 These findings highlight the need for educational interventions in this population to increase awareness about the importance of pharmacologic treatment and for improving access to mental health services within the university. 29 
Differences among different student cohorts
Overall, male QU students appear to be better informed about the causes of mental illness than QU female students. However, overall attitudes toward mental illness did not appear to be significantly affected by gender. An exception to this finding was that QU male students appeared to be more likely than QU female students to marry someone with a mental illness, and also more males than females would consider marriage as a preferred treatment. Other studies in the Middle East have reported that females believe more in modern treatments as they were more inclined to consult professional mental health services for treatment. 22, 25, 30 In our study, significantly more female students also preferred medication to treat mental illness. Combined, these results suggest female students may have a stronger inclination toward more modern treatments in comparison to their male counterparts. Surprisingly, students in NSB colleges showed an overall favorable KAB about mental illness compared to those in SB colleges, except for believing that mental illness is a punishment from God. Results of studies in other universities in the Middle East have shown conflicting results in this regard. For example, in a study in Jordan, medical students reported more favorable attitudes toward people with mental illness, 24 while a study in Oman reported that both medical students and the public rejected a genetic factor as the cause of mental illness and rather favored the role of spirits. 20 Combined, these results suggest that social and cultural underpinnings are more likely to influence students' KAB about mental illness than the college where these students receive their education.
Study limitations
The nationality variable was Qatari and non-Qatari. However, the non-Qataris represent a heterogeneous group from various nationalities, both from Arabic and non-Arabic speaking countries. Hence, there is a definite diversity within this group in their cultural beliefs and attitudes such that lumping them into one category may not be appropriate. Findings from this study are based on a convenience sample. Therefore, the proportion estimates and confidence intervals may not have their presumed frequency properties. Furthermore, the nonrandom nature of the sample may impact the validity and generalizability of our findings. In fact, the distributional properties of the study sample differed substantially from what is known about QU students' population, including that 65% of the actual population are Qataris, while the reverse was found to be true in our sample with approximately two-thirds reported being non-Qataris. It is also known that females make up ~70% of the students at QU, but were underrepresented in our sample at 53.3%. With this in mind, it is possible that our estimates of the proportions related to lack of knowledge about the roots of mental illness and corresponding negative attitudes and beliefs about people with mental illness may be an underestimate of the actual proportions in the larger QU student population. Multiple statistical tests were conducted simultaneously, which increases the type I error. This may explain why some results were statistically significant, though the differences between the groups were small. Therefore, caution must be taken when interpreting the results. Multiple responses were allowed for the main questions of interest in this study. This approach has the advantage of approximating real-life experiences by allowing participants to express multiple points of view toward the subject matter. Nevertheless, this type of question design poses analytical challenges. Specifically, the use of traditional Pearson's chi-squared tests is limited in the presence of multiple-response questions because of within-subject dependence among responses. 31 While sophisticated statistical approaches that deal with this issue are beyond the scope of the paper, we acknowledge that 
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Perspectives of QU students about mental illness allowing multiple answers makes the results more difficult to interpret, and is thus a limitation of this study. Finally, due to the self-reported nature of the data, it is impossible to rule out social desirability bias. This type of bias can lead to participants choosing answers that they perceive as being more socially desirable and are not an actual representation of their perceptions. For example, they might have reported to be more willing to interact with mentally ill individuals, when in reality, they are not comfortable with such behavior; hence, this would result in falsely elevated nonstigmatizing attitudes toward people with mental illness.
Conclusion
The results of this study indicate that the students' beliefs about mental illness were interrelated to their attitudes, both of which set the stage for how they interact with people with mental illness as well as how they seek help and support when faced with a psychological problem themselves. The findings of this study were similar and consistent with those found in the general population in Qatar, supporting existing literature that attitudes and beliefs about mental illness are shaped by knowledge and cultural stereotypes. Nevertheless, the sample was small and as such, larger studies from a randomly selected population are needed in order to make more conclusive remarks. Because knowledge and attitudes are fundamental for reducing stigmatization, the study findings are important for determining the need for culturally specific targeted stigma intervention programs at the university level.
Treatment preferences were variable among students, although most students were not aware of the psychiatric help services provided by the university. These results suggest that strategies at the university to promote help-seeking in the part of the students are also needed. This could be done through awareness campaigns promoted by the SCC to educate students about the causes and the available treatment options for mental illnesses. Such a strategy is likely to also increase awareness of students about the services provided by the SCC. A collaborative strategy between the College of Pharmacy at QU and the SCC is also being planned to help support the SCC in educating QU students about medications. Future studies can find if awareness campaigns can have positive outcomes in terms of decreasing misperceptions among QU students in relation to mental illness.
